Introduction {#s0005}
============

Floating metacarpal refers to simultaneous dislocation of metacarpo-phalangeal (MCP) and carpo-metacarpal (CMC) joints. It signifies double dislocation of same metacarpal \[[@bb0005]\]. Volar dislocation of MCP and dorsal displacement of CMC joint, this is the usual pattern in floating metacarpal dislocation \[[@bb0010]\]. Although isolated dislocations of MCP or CMC have been previously reported in literature a number of times \[[@bb0005], [@bb0010], [@bb0015]\]. Merely handful of case reports describe the concurrent dislocation of both joints.

In review of literature we have found around nine case reports regarding floating metacarpal and only three about floating fifth metacarpal \[[@bb0015],[@bb0020]\]. It has been reported as rare closed dislocation occurring mostly due to direct or indirect trauma to involved hand. \[[@bb0025]\] Early recognition and prompt management of these injuries are considered as hallmark of better prognosis \[[@bb0030]\]. Ideal treatment for such dislocation are controversial however, open reduction and fixation is advocated owing to unstable nature and difficult reduction by closed means \[[@bb0035]\].

Case report {#s0010}
-----------

A 29-year-old male presented to department of emergency following a motorcycle fall injury. He complained of pain and swelling in left hand and loss of movement in fifth and fourth finger. On examination patient had deformity, tenderness and restriction of movements on ulnar side of the hand. Wrist and other movements were normal and no open wound noted. Patient had no previous history of trauma to left hand. Capillary filling and sensation was normal and suggestive of intact neurovascular bundle. Plain series of radiograph of hand performed, which revealed dorsal dislocation of CMC and volar dislocated MCP of fifth ray. Furthermore, dislocation at the base of fourth metacarpal was noted ([Fig. 1](#f0005){ref-type="fig"}). CT scan showed simultaneous fracture of the fourth metacarpal base ([Fig. 2](#f0010){ref-type="fig"}). Due to massive swelling and fracture of adjacent metacarpal closed reduction of fifth ray was not attempted.Fig. 1A:Anteroposterior(AP) & B: Lateral view of initial radiography.Fig. 1Fig. 2A: Axial CT shows fracture of 4th metacarpal base (thick red arrow) B: sagittal CT indicates fracture and dislocation of 4th metacarpal base (thin red arrow) C: 3D reconstruction of hand CT scan. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)Fig. 2

Patient was scheduled for open reduction and fixation under regional anesthesia. K-wire pinning was executed after open reduction via dorsal approach. For fifth metacarpal Carpo-metacarpal fixation was done at CMC joint and Metacarpo-phalangeal fixation was achieved at MCP joint. Cross fracture oblique fixation and CMC fixation was done for fourth metacarpal. K-wire 1.5 mm was used for all fixation. Post fixation hand was immobilized in volar splint. Immediate post-operative X-ray showed good reduction and fixation ([Fig. 3](#f0015){ref-type="fig"}). Patient was discharged 48 h later, after no surgical complications were noted. Four weeks post-op X-ray revealed good healing, splint was discarded and all pins were removed. Gentle passive Range of Motion (ROM) of fingers was initiated. Patient was regularly followed up and showed good improvement in ROM and strength. One-year later patient has complete ROM of all fingers and normal grip ([Fig. 4](#f0020){ref-type="fig"}, [Fig. 5](#f0025){ref-type="fig"}). Lone complain is that he feels pain while lifting heavy objects or with strong grip.Fig. 3A: AP & B: Lateral view of immediate post-operative X-ray.Fig. 3Fig. 4A: Ap, B: Oblique, C: Lateral view of 1 year follow up.Fig. 4Fig. 5ROM after 1 year shows no difference with contra-lateral side.Fig. 5

Discussion & review of literature {#s0015}
---------------------------------

Dislocations of metacarpals are rare and double dislocations resulting in floating metacarpal is even rarer \[[@bb0040]\]. Floating metacarpal has been previously reported, more commonly in thumb \[[@bb0035],[@bb0045]\] and fifth finger \[[@bb0015],[@bb0020],[@bb0030]\]. Dislocations of metacarpal bones are caused by high-energy trauma with direct or indirect blow to involved hand \[[@bb0050]\]. Our patient sustained a direct blow on ulnar aspect of the palm as a result of the fall on outstretched hand. Traumatic forces lead to volar dislocation of MCP and the forces continued along the shaft, dorsally levering the base of metacarpal.

Management goal of any dislocated joint is congruent relocation and stability, as described by Kasse et al. in their case series report \[[@bb0055]\]. This is as well true for such double dislocation injuries.

Nagmani et al. reported a case of isolated fifth floating metacarpal \[[@bb0015]\]. They advocated an attempt at closed reduction if the patient presented early with no other injuries or fractures in the involved hand. Their patient showed good outcome with no residual deformity after closed reduction and casting.

Singh et al. reported another similar case of old floating fifth metacarpal, which was neglected for two months and owing to delayed presentation closed reduction was not considered. Open reduction and fixation was performed and achieved good results \[[@bb0020]\]. Here again emphasis on time of presentation directed the plan of treatment.

Another case report by Tyagi et al., on floating first metacarpal in 14-year-old boy is the youngest patient reported in literature. Their patient had isolated dislocation of first metacarpal and presented early after trauma. He was treated with closed reduction and cast immobilization. Satisfactory outcome was attained.

Literature revealed one exactly similar case to ours with floating fifth metacarpal and fracture of fourth metacarpal by Minf et al. \[[@bb0040]\]. Open reduction and K-wire fixation in their patient exhibited good outcome.

According to findings, performing CT scan in such complex cases of hand injury will give more information than plain radiography specially in small fractures of the metacarpal base. This finding confirmed in several previous study \[[@bb0060]\].

Management of these injuries can be notoriously challenging \[[@bb0065]\]. Owing to the unstable nature of these dislocations, literature has favored open reduction and fixation over closed reduction and immobilization \[[@bb0040],[@bb0050]\]. Some authors have even advocated ligament reconstruction procedure at CMC due to high instability \[[@bb0070]\]. These patients were subjected to MRI scan after ligament disruption was suspected.

Conclusion {#s0020}
==========

Time of presentation is an important factor in management of floating metacarpal ([Fig. 6](#f0030){ref-type="fig"}.). On early presentation with no massive swelling, closed reduction can be attempted and if congruency of both joints is attained cast immobilization can be done. Patient should be reviewed weekly for re-dislocation, which indicate ligament injury and better be subjected to MRI scan and ligament repair can be planned. Patients who present late after injury or with substantial swelling or open injuries should be considered for open reduction and K-wire fixation. Closed reduction in such patients is often ineffective.Fig. 6Suggested algorithm for treatment of floating metacarpal injuries.Fig. 6
